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Abstract. Sown pastures in general and those sown with complex mixtures particularly, well 
adapted to some ecological conditions, through their multifunctional character can represent real 
alternatives to annual fodder cultures. In this paper are presented the results of an experiment that 
followed the behavior of eight complex mixtures of perennial fodder plants and a pure alfalfa culture, 
fertilized with three doses of fertilizers (N0; N60P70; N120P70 kg·ha-1). Between the two studied factors 
(mixture and fertilization), fresh matter yield at first cycle of harvest was significantly influenced only 
by mixture. The highest fresh matter yield at the first mowing was recorded by mixture five consisted 
of red clover and four poaceous species (Trifolium pratense, Dactylis glomerata, Festulolium, Phleum 
pratense, Lolium perenne). 
 




The change of climate counts among factors that affect agricultural production at 
world level, in XXI century (Vern and Belanger, 2007). The changes of climate that occurred 
determine negative impacts on agriculture, on economic and social life of humanity. Thus, in 
our country is registered an instability of harvests determined by the alternation and by the 
irregular duration of extreme weather phenomena (extremely hot and drought periods 
alternated with cool and rainy periods) and by outstanding occurrence of some extreme 
weather phenomena (hails and floods) during vegetation period of plants. As far back as in 
2000 year, agricultural production was seriously affected by long periods of drought (2003, 
2007 and 2009 years) or by high quantity of rainfalls (2004 and 2010 years). In order to 
decrease the undesired consequences in economic and social plane of such climatic 
evolutions, in agriculture is necessary that at local, regional and national level to elaborate 
strategies for choosing those structures of culture that can answer to farmers needs (Lemaire, 
2007). The situation of agriculture after 1989 year in all country and in Transylvania region 
registered a regress as result of difficult economic conditions, which farmers confronted with. 
This situation was amplified by superposition of these conditions with lack of information 
regarding the changes of culture technologies determined by climate changes respectively 
with lack of information concerning the solutions, which farmers could consider in order to 
minimize the negative economic consequences determined by climate changes (Weindorf, 
2009). Among the alternative, which farmers can follow, the revision of structure and gravity 
of cultures (assortment of species, cultivars or hybrids cultivated in a specific area, the 
increase of pastures’ gravity) can be considered (Pflimlin, 2007). The settlement of some 
technological variants adapted at the new conditions and the evaluation of the impact of actual 
climatic changes on agricultural production could contribute at the decrease of vulnerability 
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of agricultural production (Vignau-Loustau, Huyghe, 2008) and, at the same time, at the 
evaluation of agricultural potential in actual climatic conditions. 
 
MATERIALS AND METHODS 
 
     Transylvania area does not represent an exception from mentioned climatic 
evolution. Jucu is a representative place for Transylvania, situated in the waterside of middle 
flow of Someşul Mic River, river that delimits Transylvanian Plateau and Transylvanian 
Plain. From ecological point of view and concerning soil and climate conditions, the place is 
characterized by a climatic regime with high temperature amplitudes, respectively by a high 
multi-annual average temperature (8.3°C). Analyzing the multi-annual climatic data from 
Jucu registered between 2006 and 2008 (previous period to experiment installation), positive 
deviation of annual average temperature with 1.2–2.2°C was found. Monthly average 
temperatures during vegetation period (months IV-IX in the period 2006-2008) outran multi-
annual monthly average temperatures with 2.1–2.6°C. Moreover, the highest multi-annual 
monthly average temperature (19.3°C in July) was outrun with 3.6 °C in 2006, with 2.4°C in 
2007, respectively with 2.7°C in 2008. For Jucu area the rainfalls regime is characterized by a 
multi-annual average value of 612.7 mm, with a maximum of 99.0 mm in June, respectively 
by a multi-annual average value of 443.4 mm during vegetation period (months IV-IX). 
Based on collected data concerning 2006-2008 period, for rainfalls a series of negative 
deviations from multi-annual averages were found. From agronomical point of view the 
rainfalls shortage reflects negatively on phenological phases of cultivated plants and finally 
on harvests. Analyzing the data concerning the evolution of weather during 2008 year, a 
general rainfalls deficit, respectively a deviation of 157.6 mm from the multi-annual average 
was registered. Based on presented data it results that rainfalls regime for the last years in 
Jucu shows a deficit and presents an unbalanced distribution during vegetation period. In 
these conditions drought periods are rather often and affect the stability and harvest levels.   
The experimental field is situated on a sloping land which presents an inclination 
about 6°, at an altitude of 362.6 m and with 46º31΄19,5΄΄ Nordic latitude and 23º27΄24,2΄΄ 
Eastern longitude co-ordinates. The type of soil is chernozem (loamy chernozem) with subsoil 
water at more than 10 m depth and loamy-argillaceous soil texture.  
Regarding chemical properties, soil presents a weak acid pH in A horizon, respectively 
a neutral to weak alkaline pH in next horizons. The content of soil in humus, respectively in 
nutritive elements as nitrogen and potassium indicates a good supplying status, while for 
phosphorus a deficit was remarked.  
In this paper are presented the results of an experiment with perennial fodder plants, 
organized by subdivided plots method, of 9x3x3 type (9 – mixtures; 3 – levels of fertilization; 
3 – replicates; 81 variants). Those nine plots included eight complex mixtures composed from 
perennial fodder plant represented by poaceous and fabaceous, respectively a control 
represented by pure alfalfa culture. Each plot was subdivided in three variants that correspond 
to those three levels of fertilization – unfertilized control variant, respectively two levels of 
fertilization with nitrogen and phosphorus. The usage of pasture was by mowing. Those nine 
plots comprised the following species and mixtures (M): M1. Medicago sativa; M2. 
Medicago sativa, Trifolium alexandrinum, Dactylis glomerata, Lolium hybridum; M3. Lotus 
corniculatus, Onobrychis viciifolia, Dactylis glomerata, Festuca pratensis, Bromus inermis; 
M4. Medicago sativa, Dactylis glomerata, Festuca arundinacea, Lolium perenne; M5. 
Trifolium pratense, Dactylis glomerata, Festulolium, Phleum pratense, Lolium perenne; M6. 
Lotus corniculatus, Phleum pratense, Dactylis glomerata, Festuca arundinacea, Festuca 
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pratensis; M7. Trifolium pratense, Lotus corniculatus, Trifolium alexandrinum, Dactylis 
glomerata, Festuca pratensis, Lolium hybridum; M8. Trifolium pratense, Trifolium repens, 
Dactylis glomerata, Festuca pratensis, Phleum pratense, Lolium hybridum, Lolium perenne; 
M9. Medicago sativa, Trifolium repens, Bromus inermis, Festuca arundinacea, Lolium 
hybridum. 
The experiment was set in at the beginning of April in 2009, immediately that 
mechanized preparation of soil for sowing and the sowing were possible. Immediately after 
sowing the fertilization of variants, according established experimental scheme, with two 
doses of mineral fertilizers (N60P70 kg·ha-1 and N120P70 kg·ha-1), was done. The fertilizers used 
were ammonium nitrate (33.5% N) and Eurobio (26% P2O5; 42% CaO). The control was 
unfertilized (N0P0). During 2009 year, just scavenging mowings were done because the sown 
species appeared very hard and rising plants were strongly affected by drought. In the second 
year of vegetation and first year of production (2010), the variants were over-sown in March. 
First cycle of harvest was done in the heading phenophase of poaceous. The yield of each 
variant was determined by gravimetric method and also gravimetric was established the 
floristic composition, divided on three economic groups of plants (poaceous, fabaceous and 
other botanical families).  
 
RESULTS AND DISCUSSION 
 
Analyzing the fresh matter yields obtained in those eighty one variants and analyzing 
the influence of the two experimental factors took into the study (fodder plant mixtures and 
fertilization –Tab.1 and 2) it can be found that at the first cycle of harvest just mixture 
determined increases of yield.  
 
Tab. 1 
The influence of perennial fodder specie mixtures on fresh matter yield (t·ha-1 – first mowing) 
 





M1 2.63 100.0 0.00 control 
M2 5.57 212.0 2.94 ** 
M3 6.87 261.0 4.25 *** 
M4 5.08 193.6 2.46 * 
M5 9.83 374.4 7.20 *** 
M6 5.50 209.6 2.88 ** 
M7 8.69 331.1 6.07 *** 
M8 8.20 312.1 5.57 *** 
M9 7.11 270.9 4.49 *** 
LSD 5%   1.81  
LSD 1%   2.50  
LSD 0.1%   3.44  
 
Analyzing the influence of fertilization factor (Tab. 2) it can be noticed that among the 
three levels of fertilization were registered small differences concerning obtained yield but 
statistical uninsured in comparison with unfertilized control.  
In order to analyze if the differences of yields obtained for the three levels of 
fertilization have statistical significance, the registered values were statistically processed 
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using Duncan test (Tab. 3). The comparisons done indicate that the yield differences among 
the three levels of fertilization are not statistical proved.  
 
Tab. 2 
The influence of fertilization on fresh matter yield (t·ha-1 – first mowing) 
 
Fertilization/level Fresh matter yield  (t·ha-1) 




F1/N0P0 6.86 100.0 0.00 control 
F2/N60P70 6.64 96.8 -0.22 - 
F3/N120P70 6.32 92.1 -0.54 - 
LSD 5%   0.57  
LSD 1%   0.77  
LSD 0.1%   1.01  
 
Tab. 3 
The significance of differences among the fresh matter yields (t·ha-1) under influence of fertilization 
 
Fertilization Fresh matter yield  (t·ha-1) Signification 
F3/N120P70 6.86 A 
Theoretic significant differences 
(5%) 
F2/N60P70 6.64 A 0.57 
F1/N0P0 6.86 A 0.60 
 
Alfalfa in pure culture (traditional culture for most farmers in area) was outrun as 
obtained yield at first mowing by all eight studied mixtures. The obtained fresh matter yield 
was about 2.63 t·ha-1, with 2.46 t·ha-1 less than for mixture four, in which alfalfa was the only 
one fabaceous beside three poaceous species. The yield increase obtained for this mixture is 
statistical proved (Tab. 1). In the second mixture, alfalfa beside Trifolium alexandrinum and 
two species of poaceous determined a fresh matter yield about 5.57 t·ha-1, which represents an 
increase of yield of 2.94 t·ha-1 and a distinct significant differences comparing with pure 
alfalfa culture. In the ninth mixture, alfalfa beside Trifolium repens and three species of 
poaceous determined a fresh matter yield about 7.11 t·ha-1, which represents an increase of 
yield of 4.49 t·ha-1, statistically very significant in comparison with control. Among the 
mixtures tested up to now, the fifth mixture, composed from one fabaceous (Trifolium 
pratense) and four species of poaceous, was remarked with the highest yield (9.83 t·ha-1 fresh 
matter). In an increasing succession of obtained yields, Trifolium pratense beside Trifolium 
repens and five poaceous species (the eight mixture) respectively Trifolium pratense beside 
Lotus corniculatus and Trifolium alexandrinum and three species of poaceous (the seventh 
mixture) obtained 8.20 t·ha-1 and 8.69 t·ha-1. A higher yield (6.87 t·ha-1) than that obtained in 
case of alfalfa pure culture was registered also for plot number 3, which was sown with a 
mixture recommended by specialty literature for forest steppe area (Simtea et al., 1990). This 
mixture is composed of two fabaceous species (Lotus corniculatus and Onobrychis viciifolia) 
and three poaceous species. The yield increase (4.25 t·ha-1 fresh matter) was very significant 
in comparison with control. Because more than half of studied mixtures registered statistically 
very significant yield increases in comparison with alfalfa pure culture it was considered that 
it is important and necessary, both from scientific and from practical point of view, to point 
out the possible differences among these mixtures. Thus, the obtained yields were statistically 
processed using Duncan test. As it can be observed in table 4, significant yield differences 
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among those five mixtures (M3, M9, M8, M7, M5), which present very significant yield 
increases in comparison with control, were observed between M5 and M3, respectively 
between M5 and M9. Between the second and the sixth mixtures, which present distinct 
significant fresh matter yield increases in comparison with pure alfalfa culture, there were not 
recorded statistical significant yield differences. 
Tab. 4 
The significance of differences among fresh matter yields (t·ha-1) under influence of mixtures 
 
Mixture Fresh matter yield  (t·ha-1) Signification 
M1 2.63 A 
Theoretic significant differences 
(5%) 
M4 5.08 B M2 1.81 
M6 5.50 BC M3 1.90 
M2 5.57 BC M4 1.96 
M3 6.87 BCD M5 2.00 
M9 7.11 CD M6 2.02 
M8 8.20 DE M7 2.04 
M7 8.69 DE M8 2.06 




In the first cycle of harvest, after one extremely droughty year, all the others eight 
mixtures studied outran pure alfalfa culture (M1) as yield. Among the others complex 
mixtures, which included alfalfa, the highest yield was obtained for the mixture composed 
from five species (M9. Medicago sativa, Trifolium repens, Bromus inermis, Festuca 
arundinacea, Lolium hybridum) followed by all mixtures composed from four species.  
The fifth mixture, composed from red clover and four poaceous species (M5. 
Trifolium pratense, Dactylis glomerata, Festulolium, Phleum pratense, Lolium perenne) 
registered the highest yield at first mowing. Among the others complex mixtures which 
included red clover, the highest yield was registered by mixture composed from six species 
followed by that composed from seven species.    
Among mixtures, which included bird’s-foot trefoil, the highest yield was obtained at 
the third mixture (M3. Lotus corniculatus, Onobrychis viciifolia, Dactylis glomerata, Festuca 
pratensis, Bromus inermis). 
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